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Fibromuscular dysplasia (FMD) is a nonatherosclerotic, noninflammatory vascular disease that mostly affects the renal
and internal carotid arteries, rarely complicating lower limbs.We report a case of FMD complicating critical limb ischemia
due to the obstruction of below the knee arteries, diagnosed and treated with the support of skin perfusion pressure (SPP)
measurement. Initial angiogram revealed the anterior tibial artery (ATA) was subtotally occluded showing a “strings of
beads” pattern, which is typical of the arteries affected by FMD. SPP guided endovascular therapy was successful for ATA
lesions. Intractable rest pain subsequently disappeared and the ulcer was completely healed without amputation. (J Vasc
Surg 2007;46:803-7.)Fibromuscular dysplasia (FMD) is a nonatherosclerotic
and noninflammatory systemic vascular disease of unknown
origin that frequently involves renal arteries, and less fre-
quently, the carotid, vertebral, subclavian, mesenteric, cor-
onary, and iliac arteries.1-3 Symptoms such as headache,
abdominal angina, and limb ischemia are caused by the
occlusion, stenosis, aneurysm, rupture, and dissection of
these arteries due to fibrous proliferation and smooth mus-
cle cell dysplasia.4-9
In general, either surgical bypass grafting10-12 or endo-
vascular therapy13,14 are currently chosen for the treatment
of critical limb ischemia (CLI) due to advanced atheroscle-
rosis. Although surgical bypass using vein grafts claims
good long-term patency and clinical durability,15,16 an
adequate vein is often difficult to find and the subsequent
complication rate is higher than that of endovascular ther-
apy.17 Currently, endovascular therapy has become widely
applied in patients with CLI. In fact, surgical bypass and
balloon angioplasty have similar outcomes in terms of
amputation and survival rate in a long-term follow-up of
5.5 years.18 On the other hand, FMD has the distinct
pathology from atherosclerosis, and CLI in FMD is rare.1
To our knowledge, there has been no report that describes
CLI resulting from FMD of the tibial arteries. We report
here our experience of successful endovascular therapy in a
case of critical lower limb ischemia resulting from FMD of
the tibial arteries. Skin perfurion pressure measurement was
useful in evaluating the lesion below the knee.
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A 29-year-old female was referred to our hospital complain-
ing of intractable pain at rest and nonhealing ulcer in the left
foot. She had a history of cholelithiasis at the age of 25 years.
She suffered from subarachnoid hemorrhage at 28 years. The
diagnosis of FMD was made by the biopsy of the superficial
temporal artery at that time. She had no atherosclerotic risk
factors such as hypertension, hyperlipidemia, smoking, and
family history. HbA1c was 5.2% and fasting blood sugar was 82
mg/dl, indicating no evidence of diabetes mellitus. She had no
history of other collagen disease, Burger disease, or Bechet
disease, which were also excluded by physical and laboratory
examinations. White blood cell count was 5500/mm3. Eosino-
phil cell count was not elevated, suggesting the acute toe
syndrome was unlikely. C-reactive protein was slightly elevated
to 0.7, probably due to the nonhealing ulcer. Although sedi-
mentation rate was 47 mm/hour, and antinuclear antibody titer
was 1:40, all other serologic tests (rheumatoid factor, p-ANCA,
c-ANCA, DNA antibody, and circulating immune complex)
were negative. Echocardiograms were all normal, and no history
of paroxysmal atrial fibrillation had been documented. Her legs
had revealed nonhealing ulcer of Rutherford classification 5 (Fig
1, a ) for the past 3 months. Ankle brachial index was normal
(left, 1.16; right, 1.12). However, pulsed-wave Doppler record-
ings showed decreased velocity in the dorsalis pedis, and the
posterior tibial arteries of the left foot, indicating significant
obstruction in the arteries below the knee. The index skin
perfusion pressure (SPP) in the dorsal region was 27 mm Hg,
and that in the plantar region was 19 mm Hg, both of which
were not sufficient for the ulcer to be healed (Fig 1, b and c ).
Digital subtraction angiogram showed the anterior tibial ar-
tery was subtotally occluded, and the posterior tibial artery was
totally occluded. The lesions revealed a “strings of beads” pattern,
which is typical of the arteries affected by FMD (Fig 3, b). The
arteries above the knee showed normal contour without plaques
(Fig 2, a). Systemic arteries, such as the carotid, the vertebral, the
subclavian, and the renal arteries, which are commonly involved in
FMD, were angiographically normal, except for the superior mes-
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2, b). Hence, we suspect the nonhealing ulcer accompanying
intractable rest pain due to the occlusion of the anterior tibial artery
was caused by FMD.
Based on these angiograms, surgical bypass was initially con-
Fig 1. Conditions of ulcer and measurements of skin
therapy. Nonhealing ulcer with intractable rest pain prese
mm Hg in the dorsal region (b) and 19 mm Hg in the p
for the ulcer to be healed. The ulcer was completely heale
unnecessary. SPP significantly improved to 56 mmHg in
(f), which were sufficient (45 mm Hg) for the ulcer tosidered, but was abandoned because the patient feared possiblecomplications and morbidities. We, therefore, offered her a low
invasive approach using an endovascular technique. Before proce-
dure, 3000 unit heparin was intra-arterially given and balloon
angioplasty was performed from the left femoral artery using a 5F
sheath (Terumo) with antegrade approach. A 0.014 inch guide-
sion pressure (SPP) before and after the endovascular
in the left foot before the procedure (a). SPP stood at 27
r region (c). These indicated the flow was not sufficient
eeks after the endovascular therapy (d). Amputation was
orsal region (e) and to 55 mmHg in the plantar region
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NJ) into the anterior tibial artery (ATA), which was responsible for
the nonhealing ulcer. We gradually advanced the balloon catheter
little by little (approximately 1 to 2 cm at a time) by repeating
inflation and deflation and subsequently dilated the balloon at 12
Fig 2. CT angiogram of the aorta-iliac-femoro-poplite
mesenteric artery (c and d). The aortoiliac, femoral, an
angiogram without any embolic sources (a). Angiogram
pattern, which is typical to FMD (b). In the mesenteric
without any inflammatory changes. Accumulation of s
connective tissue. This fibrous connective tissue was som
(hematoxylin-eosin stain, 20). Elastic lamina, highligh
dissociated.atm for 3 minutes (Fig 3, c and d). The subtotal occlusive lesion inthe ATA was successfully recanalized from its origin to the pedal
arch (Fig 3, e).
After the endovascular therapy, the rest pain disappeared
within a day. The ulcer was completely healed within the next 2
weeks, saving her form amputation (Fig 1, d). SPP significantly
eries (a), the angiogram (b) and the pathology of the
liteal arteries (above the knee) were all normal by CT
e superior mesenteric artery revealed “string of beads”
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dothelial mesenchymal cells was noted in the fibrous
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ulcer to be healed (Fig 1, e and f). Follow-up duplex scan 12
months later showed normal flow velocities in the ATA.
The patient suffered from the rupture of the jejunum after-
wards, and surgical repair was mandatory. Specimen of the arteries
of the jejunum was obtained and demonstrated the typical pathol-
ogy compatible with FMD (Fig 2, c and d).
DISCUSSION
Here we report our successful experience of endovas-
cular therapy in a young female case of critical lower limb
ischemia resulting from FMDof the tibial arteries, suffering
from nonhealing foot ulcer with intractable rest pain. In
Fig 3. Angiographic findings of the tibial arteries bef
contralateral tibial arteries in the right leg also demonstra
arteries revealed a subtotal occlusion in the distal anteri
artery with collaterals (b). These lesions showed “strings
After balloon angioplasty (c and d), sufficient blood flowthis case of FMD, the arteries below the knee was severelyobstructed, which is rarely seen in FMD. The ulcer and pain
were resistant to medical treatment, and initial SPP was not
sufficient for the ulcer to be healed. The patient was suc-
cessfully treated with endovascular therapy with the sup-
port of SPP measurements. Intractable rest pain immedi-
ately disappeared following the angioplasty, and the ulcer
was healed within the next 2 weeks. No complication
occurred, and the amputation of the limb was unnecessary.
To our knowledge, this is the first report on the successful
endovascular treatment of the lesions of FMD involving
below the knee arteries with the support of skin perfusion
pressure measurement.
FMD is a rare multifocal vasculopathy of unknown
nd after the endovascular therapy. Angiogram of the
string of beads” (a). Baseline angiogram of the left tibial
ial artery (ATA) and a total occlusion in tibioperoneal
ads” pattern, which is typical of fibromuscular dysplasia.
restored from the ATA to the dorsalis pedis artery (e).ore a
ted “
or tib
of beetiology, typically involving the medium to large arteries
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women.1 The renal arteries are the most commonly in-
volved (60% to 70%), followed by the carotid arteries (20%
to 30%), the visceral arteries (9%), and the arteries of the
extremities are rarely involved (5%).1 Among the arteries of
the lower limbs, the iliac artery is the most common part of
the arteries involved.7 Earlier studies have demonstrated
that both a high grade focal stenosis and a “strings of
beads-like” lesion due to FMD can be easily dilated by
balloon angioplasty, with very low incidence of complica-
tions.19 To date, however, surgical bypass with venous
grafts is the most durable revascularization technique in
patients who have below the knee lesions of CLI.18 Due to
the long stenotic lesion in the ATA in the patient, surgical
bypass was initially considered. In this case, however, an-
gioplasty was preferred by the patient. Recently, endovas-
cular therapy has been widely applied to patients with CLI.
In fact, Bypass Versus Angioplasty in Severe Ischemia of the
Leg (BASIL) trial demonstrated comparable rates of am-
putation and survival in patients underwent endovascular
therapy to those underwent surgery for 5 years, although
the conclusions drawn from BASIL trial cannot be extrap-
olated to this rare case of FMD.
SPP is a novel index of tissue microcirculation that
utilizes laser Doppler flowmetry. It was originally intro-
duced to predict the prognosis of patients with critical limb
ischemia. If SPP is grater than 30 mm Hg, 80% of patients
will eventually be healed.20 In this case report, SPP was
improved from 19mmHg to 55mmHg after endovascular
therapy; the ulcer was completely healed 2 weeks later.
Thus, SPP measurements were useful in the management
of the patient.
The diagnosis of FMD is usually established by the
combination of typical angiographical and pathological
changes. We could not obtain histology samples from the
tibial artery in this case because amputation was unneces-
sary. Nonetheless, FMD was pathologically diagnosed pre-
viously in the specimen from the temporal artery, and also
in the specimen from the mesenteric arteries. Vasculitis of
other causes was unlikely from the clinical picture. In
addition, the typical angiographic pattern of “strings of
beads” strongly supports the diagnosis. Although conven-
tional balloon angioplasty without stenting appeared suc-
cessful in this patient, close follow-up care is prudent for
possible restenosis.
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